Characterization of canine renal receptors for the parathyroid hormone-like protein associated with humoral hypercalcemia of malignancy.
Parathyroid hormone-like proteins (PTHLP) display actions in the kidney which are similar to those of parathyroid hormone (PTH). We compared the binding properties of PTHLP and PTH in canine renal cortical membranes to determine if they interacted with the same or different receptors. Radioiodination to high specific activity (greater than 400 microCi/micrograms) of [Nle8,18,Tyr34]human PTH-(1-34)amide and [Tyr36]PTHLP-(1-36)amide was performed using the lactoperoxidase method. Complete enzymatic digestion of both radioligands demonstrated that the peptides were monoiodinated. Both radioligands retained full biological activity in the renal adenylate cyclase assay, and neither was significantly degraded during incubation with highly purified canine renal membranes under binding assays conditions. Specific binding reached equilibrium by 20 min at 20 degrees C. Competition binding studies using unlabeled [Nle8,18,Tyr34]human PTH-(1-34)amide, [Tyr36] PTHLP-(1-36)amide, and bovine PTH-(1-34) with either radioligand revealed similar binding affinities for all three peptides. Biologically inactive PTHLP fragments did not show significant displacement. In contrast to its similar binding affinity, [Tyr36]PTHLP-(1-36)amide was 6-15-fold less potent than bovine PTH-(1-34) in the renal adenylate cyclase assay, suggesting less efficient receptor-effector coupling. Photoaffinity cross-linking using either radioligand in canine renal membrane labeled indistinguishable 70,000-dalton proteins. In the presence of multiple protease inhibitors, binding to an 85-kDa component was observed. Labeling of both receptor forms was specifically abolished by an excess of either cold peptide and dose-response curves using affinity cross-linked membranes corroborated the apparent binding affinities determined by conventional radioligand binding assays. We conclude that PTHLP-(1-36) and amino-terminal PTH analogues bind to indistinguishable receptors in canine renal cortical membranes, but display differential coupling to post-receptor events.